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Without treatment, patients with metastatic tumor will die of their disease; no spontaneous remission of penile carcinoma has been reported. Therapy of such metastases, however, is prone to complications and frequently results in unpleasant side-effects: penile and scrotal lyphedema and substantial edema of the lower limbs.
Given the high risk of such complications, one of the challenges of managing patients with penile cancers has been to determine which patients will benefit from inguinal dissection while avoiding unnecessary inguinal lymphadenectomies in patients without metastatic disease. The selection of those patients who should undergo ilioinguinal groin surgery has been an area of controversy for many years. However, an improved understanding of the natural history of penile carcinoma now permits a systematic and effective approach to management of these patients, based on the stage and grade of the primary penile lesion coupled with the status of the inguinal nodes at the time of diagnosis. 4, 5, 6 
STAGING AND GRADING
Until recently, staging of penile cancers was by the Jackson system, first described in 1966 and outlined in table I. 7 A TNM staging system was introduced in 1972, and modified in 1987, and has become the standard system at present. This system is summarized in table II. 8, 9 In addition to tumor staging, recent reports by Fraley, by Solsona, and by McDougal document the importance of tumor grade in the prognosis of penile cancers. 5, 6, 10 There is general consensus that patients presenting with superficial grade 1 lesions and palpably negative inguinal nodes may be followed expectantly. Similarly, there has been general agreement that patients with primary tumors of any stage and potentially resectable inguinal nodes which remain enlarged following a course of antibiotic therapy should undergo inguinal or ilioinguinal lymphadenectomy. Additionally, there is consensus that fixed inguinal nodes (stage T4) presage unresectable and incurable disease not amenable to surgical therapy. 4, 6 It is the patient who presents with invasive tumor but with clinically negative inguinal nodes who has presented the greatest therapeutic dilemma. Figure 1 summarizes our approach to the patient who has undergone surgery of the primary lesion, and who is being considered for lymphadenectomy. Because lymph node enlargement and lymphangitis due to infection of the primary tumor is common at the time of diagnosis, all patients with penile cancer should receive 4 to 6 weeks of antibiotic therapy before undergoing inguinal lymphadenectomy. At the completion of this course of treatment, the groins are carefully examined for the presence of abnormal nodes. Thirty to 60 per cent of patients who present with penile cancer have palpable inguinal nodes, and following antibiotic therapy, half of these nodes will harbor metastases. 11 When metastases are detected clinically in one groin, contralateral metastases will be present in 60 per cent of cases due to the crossover of lymphatics at the base of the penis. 12 Consequently, in this situation contralateral inguinal lymphadenectomy should also be performed.
CONSIDERATIONS IN INGUINAL AND ILIOINGUINAL LYMPHADENECTOMY
It is generally accepted that patients with grade I, non-invasive tumors and clinically negative inguinal nodes may safely be managed expectantly if close follow-up with careful groin examinations every 2 months for at least 2 years can be assured. 5, 6, 13, 14 Unreliable patients or others who cannot be followed adequately are best served by prompt inguinal lymphadenectomy. Considerable debate has ensued over the years regarding immediate or delayed lymphadenectomy in other patients with clinically negative groins. There has been support for expectant management of patients with invasive (T2 -T4) lesions and no palpable inguinal adenopathy, with surgical intervention undertaken only when lymphadenopathy develops. This avoids the substantial morbidity associated with groin dissection. In those patients who later develop clinically positive nodes, delayed lymphadenectomy can provide cure in 30-50 per cent. 12, 15, 16, 17 However, recent series support immediate inguinal lymphadenectomy in these cases, citing ultimate mortality rates of up to 20 per cent in patients who are followed until they develop clinically positive nodes before undergoing inguinal exploration. 5, 6, 12, 15, 16, 17 It is clear that in many of these patients, a window of opportunity to provide a cure has been lost.
Prophylactic groin irradiation in patients having clinically negative groins has been investigated, and the incidence of subsequent inguinal metastases was found not to be reduced significantly by this treatment. 12, 18, 19, 20, 21 Furthermore, irradiation makes subsequent physical examination of the groins difficult, and markedly increases problems with surgery and wound healing if a groin dissection later becomes necessary. Radiation may have a palliative role in the treatment of patients with unresectable disease, or in poor surgical candidates. In the event unilateral groin metastases develop some time after surgical treatment of the primary, inguinal lymphadenectomy of only the involved groin is required. 2 While this would seem to contradict the recommendations outlined above, bilateral occult metastases which are present from diagnosis but which become do not become clinically apparent until later should manifest themselves at about the same time. Consequently, the absence of clinically detectable nodes on the side contralateral to a latedeveloping groin metastasis suggests that the clinically negative nodes were not involved from the outset.
Preoperative staging of the pelvic, common iliac, and para-aortic nodes with CT scan and, where indicated, with needle biopsy, is essential. While survival has followed resection of tumor limited to the external iliac nodes, no patient with common iliac or para-aortic metastases has survived. 3 Fine needle aspiration of suspicious nodes in these areas may confirm metastatic tumor and thus avoid unnecessary surgery. The most important predictor of ultimate survival continues to be primary tumor stage. 6, 24 Occasionally, palliative groin dissection is performed even in the face of extensive regional or distant metastases. Lymphadenopathy which threatens to erode through the inguinal skin or invade into the femoral vessels may need to be removed to avoid pain, inguinal infection, or serious hemorrhage. 
SENTINEL NODE BIOPSY
The concept of the sentinel node was proposed by Cabanas, and postulates that there is a node or group of nodes -lying between the superficial external pudendal vein and the superficial epigastric vein -where the earliest metastasis from a penile tumor will occur consistently ( fig. 2) . 22, 23 A negative sentinel node biopsy in the presence of clinically negative groins was felt to indicate that further inguinal dissection was unnecessary. Five-year survivals of 90 per cent have been reported in this setting. However, subsequent reports of the development of metastases following a negative sentinel node biopsy have suggested that sentinel node biopsy is not reliable. 24, 25, 26, 27 While further evaluation of this technique continues, most large centers treating penile cancer are no longer using it. Sentinel node biopsy is not appropriate in the presence of clinically suspicious nodes; rather full superficial and deep inguinal dissections should be performed. When the sentinel node biopsy is performed, the incision should be placed so that if a full formal inguinal lymphadenectomy is later required, the original sentinel node biopsy incision can be excised with the lymphadenectomy specimen. 
AVOIDING COMPLICATIONS FROM INGUINAL LYMPHADENECTOMY
Despite the encouraging prognosis for many patients with inguinal metastases who undergo inguinal or ilioinguinal lymphadenectomy, there has been a longstanding reluctance on the part of surgeons to subject patients to this procedure because of the 30 to 50 per cent incidence of major morbidity associated with it. 17, 19, 28, 29 Complications include: lymphocoele, substantial lower limb lymphedema, skin loss, and infection. Skin flap necrosis can be minimized by selecting the appropriate incision, by careful tissue handling, by careful attention to skin flap thickness with excision of ischemic flap margins, and by transposing the head of the sartorius muscle to cover the defect left over the femoral vessels. Use of intravenous fluorescein dye and a Woods' lamp intraoperatively to assess viability of wound edges is a useful adjunct. 30 Lower limb lymphedema can be reduced by careful attention to intraoperative ligation of lymphatics, by immobilization of the limb or limbs in the postoperative period, and by suction drainage of the lymphadenectomy site. Elastic support hose should be used in the immediate postoperative period and may be required long term in many patients. Wound infection can be minimized by intensive preoperative antibiotic therapy to reduce infection and inflammation from the primary, and by the use of prophylactic antibiotics. 35 Thrombotic problems may be avoided through the use of subcutaneous heparin in the perioperative period, particularly when the classical inguinal and pelvic dissection is combined with prolonged bed rest postoperatively. Figure 3 shows the various incisions described for inguinal and ilioinguinal lymphadenectomy. We prefer the oblique incision below and parallel to the inguinal crease because it maintains the integrity of the inguinal ligament, and because it preserves the cutaneous blood supply which runs parallel to the inguinal ligament (figs. 3B,C). The indications for inguinal and ilioinguinal lymphadenectomy are outlined in figure 1. When the lesion is stage Tis, To, or T1, the tumor is of low grade (grade 1), the groins are negative, and the patient can be relied upon to participate in a program of close follow-up, we observe the patient with bimonthly exams for at least two years. 31 Similarly, if the lesion is of low grade at diagnosis and the inguinal nodes are enlarged but normalize following antibiotic therapy, we will follow the patient expectantly.
TECHNIQUE OF INGUINAL LYMPHADENECTOMY
If the tumor demonstrates invasiveness (stage > T2) or is of high histologic grade (grade 2 or 3), and the groins are negative or normalize following antibiotic therapy, we recommend a modified bilateral superficial inguinal dissection with frozen section evaluation similar to that described by Catalona. 32 If these nodes are negative, we close and follow the patient expectantly as outlined above. If these nodes are positive, we proceed with a classical inguinal lymphadenectomy, extending the limits of the groin dissection to those illustrated in fig. 4 , and including a bilateral pelvic node dissection. Metastasis to the pelvic nodes in the absence of inguinal node metastases is an extremely rare event and has not been observed in many modern series. 5, 14, 23 In the setting of negative superficial and deep inguinal lymphadenectomies and a negative pelvic CT scan, pelvic lymphadenectomy is not required.
If bilateral palpable inguinal nodes persist following antibiotic therapy, we proceed with bilateral ilioinguinal lymphadenectomy, using the classical limits of dissection, except for the inferolateral quadrant, where experience has shown there to be few lymph nodes. In the event one groin normalizes following antibiotic therapy, but the other remains abnormal, we proceed with a superficial inguinal dissection on the clinically normal side with frozen section evaluation. If positive, a full inguinal dissection is carried out. If this is negative, we proceed with a full ilioinguinal dissection on the contralateral abnormal side. Generally, pelvic node dissection is done through a low midline incision giving access to both right and left pelvic node groups ( fig. 3B ). The dissection technique for this part of the operation is familiar to urologists, as it is similar to that used in bladder cancer staging, except that the dissection of the external iliac nodes is carried more distally under the inguinal ligament to include all iliac and deep inguinal nodes there. If only one groin is involved, a unilateral pelvic node dissection may be done through an oblique low abdominal incision ( fig. 3C ) and may provide some diminished patient morbidity.
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FIGURE 4.
Limits of the classic and modified inguinal lymphadenectomies.
Modified Inguinal Lymphadenectomy
While some patients with clinically negative groins will have impalpable metastatic disease, the majority will not. 22, 32 This fact, coupled with the morbidity associated with the classical inguinal lymphadenectomies described by Daseler and Baranofsky, has made surgeons reluctant to subject patients to these procedures, even when tumor characteristics indicate that lymphadenectomy would be advisable. 34, 35 Both Catalona and Puras and associates have described modifications of the classical dissection which are aimed at reducing many of the unpleasant sequelae of the classical operation. 32, 36 All patients are treated with 4 to 6 weeks of oral broad-spectrum antibiotics following excision of the primary tumor. A clear liquid diet the day prior to surgery is prescribed, and the patient is given cleansing enemas the night before surgery. Antiembolism compressive stockings are used.
The patient is placed in a supine position after spinal anesthesia is first administered. A foley catheter is placed to straight drainage. The scrotum and penis are then retracted out of the field and draped off. The legs are then abducted and externally rotated to best expose the anteromedial thigh and groin. A pillow is placed beneath the knees for support. A 6 to 8-cm incision is then made 3 to 4-cm below the inguinal ligament and parallel to it (fig. 5A ). The incision is carried down to Scarpa's fascia. Gentle sponge traction is used to separate the skin edges ( fig. 5B ). The subcutaneous tissue in Camper's layer is carefully preserved, and meticulous handling of these tissues and the skin edges must be observed throughout. Stay sutures of 2-0 or 3-0 silk and the use of skin hooks are helpful in avoiding injury to the wound edges. The saphenous vein and its tributaries are identified, and the superficial areolar and node-bearing tissue is gently dissected off the vein downward to the fascia lata ( fig. 5C ). The venous branches emptying into the saphenous vein are carefully ligated and divided. The saphenous vein is preserved ( fig.  5D ). Particular attention is paid the tissue superomedial to the saphenous vein around the superficial epigastric vein, as this is the area of the sentinel node tissue. Large lymphatics and small venous branches must be carefully and meticulously ligated or fulgerated. The dissection is carried superiorly to approximately 2-cm cephalad to the inguinal ligament where it is carried down to the fascia of the external oblique muscle ( fig. 5E ).
Dissection is next carried inferiorly to about 4-cm below the incision. In the Catalona operation, the lower limit of dissection is the lower border of the fossa ovalis ( fig. 5F ). We, as well as Puras and associates, carry our dissections slightly lower, although there is not much superficial nodal tissue in this area. The specimen of superficial nodal tissue is oriented, labeled by quadrant ( fig. 6 ), and sent for frozen section evaluation . If the nodes are negative, the wound is thoroughly irrigated with sterile water and closed in layers, taking care to eliminate any potential spaces. A closed suction drainage system is placed and remains for 5 to 7 days during which time the patient is maintained at complete bed rest.
Classic Inguinal Lymphadenectomy (after Daseler)
When positive nodes are present or metastatic disease is confirmed by frozen section during a limited inguinal dissection, a classic radical inguinal lymphadenectomy is performed. 33 An incision of 6 to 8-cm is made parallel to the inguinal ligament and about 3 to 4-cm inferior to it. The incision is carried down to Scarpa's fascia, and the saphenous vein is identified. This is ligated with 2-0 silk sutures and divided. The superficial nodal tissue is systematically mobilized, beginning in the superomedial quadrant, freeing the tissue towards the junction of the saphenous vein with the femoral vein at the fossa ovalis. The sentinel node tissue is identified and tagged with a suture. This dissection is extended above the inguinal ligament 2-cm, and the limits of the standard dissection, as outlined in figure 4 , are utilized.
Next, the venous tributaries of the saphenous vein are meticulously ligated and divided as well as any large lymphatics. The saphenous vein carefully dissected down to the fossa ovalis and the junction with the femoral vein is identified, clamped, divided and ligated. The fascia lata is opened and excised with all the nodal tissue superficial to it. This exposes the femoral sheath and Scarpa's triangle. The lateral aspect of this dissection is the medial border of the sartorious, and the medial border the of the adductor longus is the medial side.
The femoral sheath is opened from the inguinal ligament to the apex of the femoral triangle. Within the sheath are the femoral vein, the femoral artery lateral to it, and fatty areolar tissue containing the deep inguinal nodes medially ( fig. 7) . The femoral nerve is lateral to the artery and is not encountered in the usual dissection (fig. 8A ). The vein is gently retracted laterally to allow dissection of tissue from the lateral and anterolateral aspect of the vein, and nodal and areolar tissue is dissected from the anterior artery and between the artery and vein. The nodes are dissected to below the inguinal ligament, to the node of Cloquet (or Rosenmuller), the most proximal of the deep inguinal chain. One to 5 nodes are usually encountered. About 5 to 8-cm below the inguinal ligament, the profunda femoris artery arises on the lateral aspect of the femoral artery. This must be carefully dissected and preserved, especially if myocutaneous flap coverage may later be required. The wound is then irrigated carefully and careful attention is given to all bleeders and lymphatics. The sartorious muscle is separated sharply from its origin on the anterior superior iliac spine and mobilized medially to cover the now exposed femoral vessels ( fig. 8B) . 34, 36 Drainage using a closed suction catheter apparatus is placed, and the wound is carefully closed in layers. Several sutures are used to secure Camper's fascia to the anterior aspect of the muscles to close potential space and discourage lymphocoele formation ( fig. 8C) . 37 The skin edges are carefully assessed, using intravenous fluorescein and the Woods' lamp if necessary, and any questionably viable skin excised. The wound is then meticulously closed in layers ( fig. 8D ). The patient is maintained at complete bed rest with compressive stockings in place for 5-7 days. Subcutaneous heparin is administered. The foley catheter is discontinued after 24-48 hours. Closed suction is maintained for 5 days.
Management of Enlarged or Ulcerated Nodes and Femoral Vessel Involvement
Squamous cell carcinoma is characterized by aggressive local invasion into surrounding tissues. Large inguinal nodes, particularly when presenting for treatment late or following an extended period of neglect, will have invaded the overlying skin of the groin and may ulcerate through it in extreme cases. Induration of the skin is suggestive of such local invasion. In this setting, the tumor is excised leaving a 2-cm margin of normal skin around the indurated or ulcerated area. A radical ilioinguinal lymphadenectomy is performed, and all tumor is completely resected. In some instances, there may be involvement of the femoral vessels, particularly the vein. Resection of the anterior wall of the vein with reconstruction using a saphenous vein graft or Gore-tex patch may be required. 36 In some instances of severe involvement, the vein may be ligated and excised. Large skin defects may be closed with a tensor fascia lata or gracilis myocutaneous graft. 38, 39 Such a graft may be based over the hip and swung medially and superiorly to cover a groin defect. Again, all postoperative precautions recommended for the classical radical lymphadenectomy should be employed for patients undergoing this procedure.
Adjuvant and Neoadjuvant Chemotherapy
Pizzocaro and associates have reported their experience with adjuvant vincristine, bleomycin, and methotrexate (VBM) in the treatment of 25 patients with squamous carcinoma of the penis undergoing ilioinguinal lymphadenectomy. Relapse occurred in only 4 patients (16 per cent), with a 5-year diseasefree survival of 82 per cent. 40 Five-year disease free survival in an earlier series of 31 similar patients treated with surgery alone was 37 per cent. All relapses in the treated group occurred in patients with bilateral disease, and no relapse occurred in any of the 9 patients with only a single node involved. This study suggests both that patients with multiple nodal metastases, bilateral nodal involvement or positive pelvic nodes may benefit from adjuvant therapy, while patients with minimal metastatic disease may not need such treatment.
Several authors have also reported experience with cis-platinum based therapies for the treatment of pri response was noted in 66 per cent (19 patients) and 11 (38 per cent) could be resected. Five patients remain disease free at 12-57 months. Use of the VBM protocol in 13 patients with fixed nodal metastases allowed resection of disease in 5 patients of whom 2 (15 per cent) are alive at 5 and 13 years. Three of this group and 3 previously untreated patients were given a regimen of cis-platinum and 5-fluorouracil. Five of the 6 achieved partial remission and 4 could be completely resected. Three of the 4 are alive and disease-free at 3, 8, and 10 years. Neoadjuvant chemotherapy allowed 9 (56 per cent) of the overall group of 16 to be resected, and appears to have cured 5 (31 per cent). 45, 46 
CONCLUSIONS
Surgery remains the primary treatment for squamous cell carcinoma of the penis, although combined approaches using chemotherapy and surgery are promising. Recent experience appears to confirm that an aggressive surgical approach utilizing immediate inguinal or ilioinguinal lymphadenectomy will improve survival in high-risk patients. Patients with low-grade, non-invasive disease and clinically negative groins who can be relied on to comply with follow-up may be followed expectantly. Patients having enlarged or suspicious nodes should undergo 6 weeks of antibiotic therapy followed by careful re-evaluation, and any residual suspicious inguinal nodes should be resected. High-risk patients, those with clinically negative groin nodes but grade II or III tumor or evidence of corporal invasion, should undergo immediate modified inguinal dissection, with full dissection if frozen section reveals metastatic tumor. Some patients with fixed inguinal nodal metastases may respond to neoadjuvant chemotherapy sufficiently to allow inguinal lymphadenectomy. Radiation therapy is not indicated for primary treatment nor helpful for adjuvant therapy, but may be useful as a palliative measure in late-stage unresectable disease.
